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CHAPTER I 
 
 
 
INTRODUCTION 
 
 
      
1.1  Introduction 
 
Malaysia is currently one of the largest producer and exporter of palm oil in 
the world. In 2003, Malaysia contributed to 13.4 million tons or 49% of world 
production and 12.2 million tons or 58% of total world exports. However, this 
important economic activity generates an enormous amount of effluent which could 
pollute the environment if not properly treated. It is estimated that for every ton of 
crude palm oil produced, about 2.5-3.5 ton of palm oil mill effluent (POME) is 
generated (Ahmad et.al., 2005). In palm oil mills, liquid effluent is mainly generated 
from sterilization and clarification processes in which large amounts of steam and/or 
hot water are used. The mixed effluent is commonly known as POME. Fresh POME 
is thick brownish slurry. It is hot around 80 to 90oC, acidic with pH 3.8 to 4.5 and 
contains very high concentration of organic matter (COD = 40, 000 to 50, 000 mg/L, 
BOD = 20, 000 to 30, 000 mg/L). The effluent is non-toxic as no chemical was added 
in the oil extraction process (Zinatizadeh et.al., 2005). A typical characteristic of 
POME and palm oil mill secondary effluent (POMSE) (i.e. after biological process) 
are given in Table 1.1.  
 
In Malaysia, the Department of Environment enforced the regulation for the 
discharge of effluent from the crude palm oil industry under the Environmental 
Quality (Prescribed Premises) (Crude Palm Oil) Order and Regulations 1977. While 
biological treatment processes are widely applied to treat POME, their applications 
are normally incapable in complying with the standard requirements set by the 
  
2 
regulator. In addition, the effluent is also coloured and contained high concentration 
of non-biodegradable organics (based on high COD/BOD ratio) and thus requires 
further treatment.  These biological treatments of anaerobic and aerobic systems need 
proper maintenance, close monitoring, long retention time, skilled personnel and 
commitment from management (Ahmad et.al., 2005). Thus, an efficient treatment 
system is highly desirable in all palm oil mills in order to control the discharge of 
effluents to any bodies of water.  
 
 
Table 1.1: Characteristics of POME, POMSE and its respective standard discharge  
limit by the Department of the Environment in Malaysia (Ahmad et.al., 
2005) 
 
Parameter POME POMSE Standard Limit 
pH 4.5 8.1 5.0 – 9.0 
Biochemical oxygen demand (BOD5) 30000 mg/L 160 mg/L 100 mg/L 
Chemical oxygen demand (COD) 50000 mg/L 1854 mg/L - 
Suspended solids 59350 mg/L 1138 mg/L 400 
 
 
 
1.2       Objectives of Study  
 
The objectives of the study were: 
 
1. To evaluate the feasibility of three types of Fenton oxidation system, i.e. 
Fenton reagent, Photo-Fenton and Solar-Fenton in treating POMSE in term of 
COD, colour and organic content.   
2. To identify the optimum dosage used in these Fenton reagent systems.  
3. To explore the effect of UV lamp and solar light on the efficiency of Fenton 
oxidation.  
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1.3      Scope of Study 
 
This study comprised of experimental work at laboratory scale. Actual 
POMSE from a palm oil mill was used throughout the study. Three types of Fenton 
oxidation system, i.e. Fenton reagent, Photo-Fenton and solar-Fenton were evaluated. 
Batch reactor system was used and the experiments were designed using Response 
Surface Method. Parameters to assess the performance of Fenton oxidation system 
include colour, COD and UV absorbance at 286.5nm.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
